Abstract: Any firm in the pharmaceutical industry requires efficient and effective management information systems (MIS) to support managerial functions. Lack of timely access of the management in Iranian pharmaceutical firms to required information due to inefficiency and/or ineffectiveness of current MIS is the problem addressed in this paper. In this study, in addition to describing the current condition of MIS and management practice (MP) of the research environment as an example from pharmaceuticals, the relationship between them is demonstrated and suggestions for improving their condition are provided. The results indicate the efficiency and/or effectiveness of MIS are the outcome of the components of MIS, such as the Communication Mechanism and Archive System, and the components of MP, such as the Organisation and Methods, Performance Evaluation, Records Management and Human Relations. The research findings can be utilised in the areas of MIS design, development and training.
Introduction
In the management of contemporary organisations, decision-making is one of the most important managerial functions. To this end, appropriate, correct and accurate information is required to be delivered in a timely manner for proper managerial consideration. In order to accomplish this, efficient and effective management information systems (MIS) becomes a vital part of the organisation. In addition to facilitating decision-making, organisations adopt a sophisticated and comprehensive MIS to provide managers with a broad range of information to achieve multiple performances (Naranjo-Gil, 2009 ). In contrast, the management practice (MP), including information systems management (ISM), also affects the MIS of the organisation so that any inefficiency or ineffectiveness issues within management then causes the MIS of that organisation to be inefficient or ineffective.
Pharmaceutical products are produced and consumed in large quantities in order to cure diseases and relieve pain so that they have improved the quality of life for humans in many ways. The pharmaceutical industry is one of the fastest growing sectors of the global economy (Makris, 2008) and is well-known as an archetypal information and knowledge intensive industry (Pappa et al., 2009 ). The adoption of Information Systems (IS) in healthcare, including pharmaceuticals, is not less important than in any other organisation (Mantzana et al., 2007) . According to Braa et al. (2007) , the development of appropriate, integrated and scalable IS in healthcare of developing countries has not been easy to achieve and is likely to remain elusive in the case of continued fragmented funding of health programmes.
Research about MIS in pharmaceuticals, because of the importance of this industry in maintaining and improving the general health and quality of life for society (Makris, 2008) , is a professional subject matter from a management point of view and a social subject matter from a society point of view that requires further inquiry to increase the industry's goodwill. Although the effect of MIS on MP is widely recognised, prior findings on the direct and indirect relationship between them are mixed and sometimes confusing. In the present study, in addition to describing the current condition of MIS and MP of the research environment as an example from pharmaceutical firms in Iran; i.e., the Tehran Chemie Pharmaceutical Co., the relationship between them is clearly demonstrated and related suggestions for improving the condition of MIS by way of improving the condition of MP are given.
The conduct of this research, further to confirm the necessity of the existence of sound management in any organisation for the efficiency and effectiveness of its MIS and vice versa, undoubtedly provides MIS managers with guidelines for the formation of a favourable environment to reap the full benefits of integration and use of MIS in supporting the management.
Research description

Problem definition
With regard to the imperious demand of society for pharmaceutical products and the optimum use of existing production capabilities and facilities, any delay in meeting the commitments of production and supply of these vital products either in quantity or quality by the firms operating in the pharmaceutical industry results in the emergence of numerous undesired consequences for the general health and hygiene of society, which then invokes the innumerable and urgent attention of managers, pharmacists and researchers for solving the problems and improving the condition of industry.
Pharmaceutical firms in Iran are now facing delays in meeting their commitments of production and supply of drugs to society. Lack of timely access, of the management in these firms, to necessary and sufficient information, for decision-making, planning and control because of the inefficiency and/or ineffectiveness of their MIS is the problem addressed by this research.
Although there are many pharmaceutical firms with a long tradition in the country, it seems that none of them has a sophisticated and comprehensive MIS. Their existing MIS have been developed over time for remedial reasons or as a result of finding a quick fix to an issue as it arises and thus, they not only have many deficiencies and/or defects, but they also lack mechanisation capability. Since there has not yet been any fundamental action plan implemented to improve the condition of MIS in the pharmaceutical industry of country for assisting its managers, then this as a research subject seems appropriate for further study. Despite plenty of research about MIS and MP separately, study of the relationship between them has received very little scrutiny from scholars and practitioners. This study aims to fill this gap and empirically explore the relationship between MIS and MP.
Literature review
Assessing the efficiency and effectiveness or success of IS within organisations is one of the most critical issues of ISM. DeLone and McLean (1992) compiled the taxonomy of six IS success categories, including system quality, information quality, IS use, user satisfaction, individual impact and organisational impact, and proposed a model of interdependencies between them. Another instrument, which has been vastly accepted in the literature, measures the satisfaction of IS end users in five different dimensions, i.e., content, accuracy, format, ease of use and timeliness (Azadeh et al., 2009 ). However, the sophisticated MIS design provides information that has a high level of information content in four dimensions, i.e., scope, aggregation, integration and timeliness (Naranjo-Gil, 2009 ).
The study by Foulds and West (2007) indicates the significant factors, which affect the productivity of large IS development, include creating good developmental environment, employing capable and committed developers, sound project management and managing IS department activities effectively. Kulkarni et al. (2007) show that the organisational support structure is a contributing factor to the success of knowledge management (KM) system implementation and the organisational support factors of leadership commitment, supervisor and co-worker support as well as incentives may support shared knowledge quality and knowledge use. In a similar vein, Picker et al. (2009) identify critical factors for KM success, including management promotion, infrastructure, strategy and evaluation. And finally, according to Rezaei et al. (2009) , IS department structure, top management support, management style, managerial information technology (IT) knowledge, goal alignment, resources allocation and IS infrastructure are identified as influences on IS success categories.
Despite significant efforts to improve the success of MIS projects, many MIS tend to be unsuccessful most of the time. The reasons cited are the lack of alignment between IS planning and business planning, a huge divergence in the development approaches due to time, cost and environmental factors and the ignorance of project management practices (Garg et al., 2010) .
In this research, a high level of demand for pharmaceutical products and their shortage in the country have attracted the researcher for further inquiry. For example, the market share of local production (value-wise) has declined from 85.2% to 63.4% over the past eight years (Nasoohi, 2008) . In this period, the value of importation has also jumped from 14.8% to 36.6% to support people suffering from disorders. Furthermore, an essential upgrading in hardware and software is required in this industry (Cheraghali, 2006) . Recently, some research has been conducted about MIS and the problems of production and supply of drugs separately that nourish the necessity for developing efficient and effective MIS in pharmaceuticals. For instance, the situation analysis in Iran by World Health Organization (2006) has highlighted the inadequate development of integrated, well-designed and functioning national health research MIS, whether on its own or as part of a broader national science and technology/research and development IS. Moreover, Pappa et al. (2009) argue that more intelligent information processing and improved knowledge transfer and sharing are called for in the pharmaceutical industry.
In summary, despite a general understanding of the effects of MIS and MP on each other, the empirical studies examining the relationship between them are scarce in the literature and thus, this research is intended to be a contribution in this field from both an academic and practical standpoint.
Research purpose, question and hypothesis
The purpose of the present research is twofold:
1 to show the relationship between MIS and MP of the organisation 2 to offer suggestions related to the MIS improvement through the MP improvement within the aforementioned company. (Kazemi, 1989) Before answering this question and determining the problem areas, the research hypothesis is set out as 'There is a relationship between MIS and MP of the organisation.' Then, it is attempted to test this hypothesis and confirm that it is correct in the research environment. Thereafter, by considering the status quo of scientific knowledge, suggestions pertaining to the study are offered.
Research significance
This research, in addition to presenting a review of the MIS, information-based management, computer-based management and informatics-based management, shows the condition of MIS and MP of the concerned company as an example from the pharmaceutical industry and provides an evaluation of the organisational phenomena that should be considered during the MIS development in any organisation to benefit from the required guidelines for future actions.
The research results are useful for all MIS specialists, managers and scholars. They recommend MIS specialists avoid looking at unnecessary details in the beginning of MIS development and avoid thinking only about mechanising some parts of the organisation's processes. This study provides them with an opportunity to offer their solution, as relevant, to the whole organisation. It also provides MIS managers with the possibility of increasing the productivity of their organisations by knowing, more precisely, about the relation of MIS and MP. Moreover, MIS scholars can benefit from the contribution of this study to the MIS success literature.
Theoretical framework
Management information systems
By definition, MIS is a mechanism that provides managers on all levels of an organisation with appropriate, correct and accurate information by creating, storing, retrieving and distributing it in a timely manner to support managerial functions of decision-making, planning and control (Momeni, 2006) .
The objectives of MIS are to increase the efficiency of information management and to decrease the guesswork and doubt in problem-solving. Input to MIS includes data and information from both internal and external resources while output of MIS encompasses periodical reports, special analyses and auxiliary decisions to support the reaction of managers to unpredicted events. For MIS to be efficient and effective, managers should be able to identify their required information. Thus, the task of MIS specialists is to support managers by providing the appropriate information and solutions. However, the task of improving and further developing MIS into a dynamic and responsive one is an ongoing process, which has to support human activity, particularly decision-making (Beynon-Davies, 2009). In this research, MIS is viewed from a comprehensive perspective that includes the interpretation of management, information and system concepts.
Information-based management
Planning, organising, staffing, leading and monitoring are all main functions of management so that performing each one requires decision-making. In making any decision, there are four basic steps, including identifying the main problem, presenting the alternatives, analysing the alternatives and making the final selection, which means it all depends on the existence of appropriate, correct and accurate information. This method of analysis for decision-making seems relatively long, but has the advantage that it can also be performed automatically in making deterministic, stochastic and even probabilistic decisions with the assistance of a computer.
Managers lacking experience and/or not in the habit of using information in planning, operating and control will not enable MIS to absorb the data and information. A necessary condition for accepting and using MIS in an organisation is the managers' actual need. Managers will employ MIS for the economic utility and useful application reasons by reflecting their information requirements for decision-making and receiving the required information in a timely manner. Additionally, organisational actors are not the passive subjects of MIS and some are able to resist the application of produced information by challenging its validity (Mantzana et al., 2007) . Kamhawi and Gunasekaran (2009) report that IS managers select ease of use, training and technical fit as success predicators for IS implementation while non-IS managers select competitive pressures, strategic fit and business process reengineering factors. However, an organisation's ability to use IT to support its core competencies is dependent on IS functional capabilities such as the nature of human, technology and relationship resources (Ravichandran and Lertwongsatien, 2005) .
Computer-based management
Historical evidence shows that the MIS success, in light of the organisational structure, is based on the efficient manual IS; otherwise in organisations where the structure, organisation and processes are not based on the logical routines, the use of most modern data processing tools will never be a solution. Continuous evaluations of IS will help managers benefit from the latest technological products in the direction of organisational strategic objectives. However, in a digital enterprise environment, the role of managers changes from managing physical and human assets to managing knowledge assets (Gunasekaran and Ngai, 2007 ).
An appropriate and staged selection of IS to be computerised duly and gradually, while maintaining the integration of organisational structure, will lead the organisation towards adapting to new computerisation conditions. In this course, the complete conversion of manual IS to computer-based IS (CBIS) should be avoided and the features of automatic IS should be used to satisfy the current requirements of existing IS. According to Dharni et al. (2009) , managers view CBIS as having moderate importance for supporting their tasks and activities across managerial roles. Within managerial roles, the maximum value of CBIS is attached to carrying out decisional roles, followed by interpersonal roles and informational roles. To a large extent, managers use CBIS for making operational decisions rather than tactical and strategic decisions (Dharni et al., 2009) . It is noteworthy that the role of CBIS in maintaining or collapsing the integration of organisational structure is only related to the method of employing computer tools in the structural atmosphere of an organisation.
Informatics-based management
Informatics is the study of information, IS and IT applied to various phenomena (Beynon-Davies, 2009 ) with the objective of increasing knowledge in humans and/or increasing order in systems. Informatics systems utilise proper flow of information as the lifeblood in their structure. However, it is only in connection with informatics systems that informatics practices can completely and comprehensively be applied where the whole system has an integrated information identity.
In conjunction with informatics, scientific management that is formed based on the application of systematic procedures has recently stepped into new domains. What is referred to as knowledge-based organisation (Cole, 1998) is the usher of distributed procedures in MP that promises knowledge assets produce long-term benefits such as competitive advantage and sustainability.
The result of applying informatics systems in an informatics-based organisation will be many features whose most important aspects can be minimum administrative relations/maximum human relations and complete individual independence/free-work atmosphere. Only in this condition, some type of management that is completely de-centralised, with respect to direct relationships with employees, will lead the organisation in a completely centralised framework. Decision-making, planning and control in the organisation thus, will be done with ease and little error and managers will find opportunity to think about optimum methods and exert proactive management based on information.
Research method
Research design
According to Remenyi et al. (1998) , the central premise of non-positivist research is that the researcher should be concerned with understanding the phenomenon in depth and that the understanding should result from attempting to find tentative answers to questions such as 'what', 'how' and 'why'. In designing the research, a case study approach is chosen because, as Yin (2003) argues, this type of approach is a preferred empirical inquiry strategy when 'what', 'how' or 'why' questions are posed, when the researcher has little or no control over events and when the focus is on a contemporary phenomenon within its real life context. A survey design as a framework for data collection and analysis is also the preferred design for this study because it entails the collection of data on more than one case predominantly by questionnaire during the observation period. Due to the research question, this type of 'what' question is actually a form of a 'how many' or 'how much' line of inquiry. Identifying such effect is more likely to favour survey design than others because a survey can be readily designed to enumerate the 'what' (Yin, 2003) .
Unit and level of analysis
The unit of analysis is the phenomenon of MIS because it supports managers by providing appropriate, correct and accurate information for decision-making, planning and control in a timely manner. The use of the division as the level of analysis stands on the grounds that the decision-makers in divisions are always in communication with MIS and MP and thus, they are more aware of their weaknesses and strengths than others.
Research variables
The primary factor under investigation is the phenomenon of MIS in the research environment so that the Communication Mechanism and Archive System of the organisation are among issues related to it. The secondary factor under study is the MP of the company and among related issues, the Organisation and Methods, Performance Evaluation, Records Management and Human Relations of the organisation can be named (Kazemi, 1989) .
Based on the theoretical arguments, a list of MIS variables and MP variables is then used. For the purpose of measurement, all these variables are introduced as ordinal variables in the form of a three-point Likert scale generally bounded 'weak', 'average' and 'strong' because, in this scale, not only the subject matters are categorised based on name and specifications of condition, but it is also more about quality rather than quantity. The measures for these variables are either developed specifically for this study or consulted and adopted from the research literature.
Data collection
The research environment is one of the important production firms in the pharmaceutical industry with a large variety of pharmaceutical, cosmetic and sanitary products. The reasons for choosing this environment are the importance of research subject and objectives as well as the displayed interest towards the research by the concerned company. The research population encompasses all the decision-makers across levels of management consisting of thirty persons, including the chief executive officers, managing director, unit managers, departmental heads and section officers, who already occupy managerial positions.
For collection of data, a self-administered questionnaire is designed with nineteen questions adopted from a questionnaire prepared by Kazemi (1989) and is modified to fit its contents with the organisational culture of the environment under study. The respondents are free to respond and are guaranteed anonymity.
To assure quality during the data collection for developing a reliable and valid survey, the instrument development and validation procedures recommended by Nunnally (1988) are followed. As the research population is not large, the questionnaire is sent to all members. This 100% sample is known as a census (Bryman and Bell, 2003) , which is a non-probability sampling. Therefore, sampling error is not relevant in this study. This method is more appropriate than the random sampling method because only specific targets that deemed to use MIS are in the best position to provide the desired information.
Data analysis
Relying on the theoretical proposition that there is a relationship between MIS and MP is the preferred analytic strategy in this study. This strategy is used in practising the statistical analysis of findings. Thus, in addition to using the descriptive statistics to describe the existent facts properly and precisely, the inferential statistics are used to determine the existence of relationship between MIS and MP of the organisation.
For determining the existence of an association between MIS and MP, the existence of an association between the variables of each group of these primary and secondary factors as well as the intensity of the correlation between them are determined and thereby the research hypothesis is tested. For this purpose, the data is used in the Chi-square test that is a test for independence of random quantities and therefore, the existence or non-existence of an association between a variable of the primary factor and a variable of the secondary factor is specified.
Finally, for describing the overall condition of MIS and MP, the condition of each variable is described. For this purpose, because of the availability of observed frequency for each variable in accordance to being strong, average and weak, the overall condition of that variable can be estimated, evaluated and described.
Results
After collecting all thirty questionnaires, the responses are ordered and ranked. Before doing more elaborate analysis, the data is screened for missing values. Moreover, the assumptions of linearity and absence of outliers are tested. In the sample, the data is not missing and the test reveals there is no univariate outlier and all variables are linearly distributed within reason. Table 1 shows the summary statistics of questionnaire responses. Surveys are strong in the fact that the most part of validity can be testable, but they suffer from internal validity (making the leap from correlation to causation), realism and control of background factors. While steps taken within a single research can improve external validity, it can only be achieved over a variety of studies conducted within varying contexts. Therefore, no single study, like this research, can ensure internal and external validities. Since this study is primarily based on the prior research by Kazemi (1989) where the theoretical correspondence between the theory and constructs within theory has been determined, nomological validity seems to be satisfactory. Determination of face/content validity is based on two criteria; namely, whether an instrument contains a representative collection of items and whether a satisfactory method to test the instrument is used. To meet the first criterion, the variables are drawn on themes identified in previous research and feedback obtained from a panel of academics and practitioners. To meet the second criterion, the questionnaire is pilot tested with one respondent. It results in minor modifications in wording and refinement of measures to produce the final version. After performing the reliability analysis, the Cronbach's alpha is obtained as 0.77, which shows all these measures have a reliability well above the generally accepted benchmark level of 0.70 (Nunnally, 1988) . The first issue considerable during the study of responses is to know whether the respondents have a common agreement about the overall condition of MIS and MP of the company. For this reason, the hypothesis 'There is a common disagreement of respondents about the overall condition of MIS and MP.' is posed and tested using the Kendall-Tau test. Considering that W = 0.12 and χ 2 = 63.06 are all significant (Significance = 0.00), then the null hypothesis cannot be rejected. It means that the respondents, in regard to the overall condition of MIS and MP, do not have any common disagreement.
The other considerable issue is to know whether the disagreement of respondents regarding the condition of MIS and MP is significant and non-random. To investigate, the hypothesis 'The disagreement of respondents regarding the condition of MIS and MP, in accordance to being strong, average and weak, is not caused by the sampling errors and the distribution of gathered data is not uniform.' is posed and tested using the Goodness-of-fit test to fit a hierarchical model to the data frequencies to obtain a description of the relationships between variables. The level of convergence and maximum number of iterations are 0.01 and 20 respectively. The results are shown in Table 2 . The P-values are used to test the concerned hypothesis. The first P-value is related to the Goodness-of-fit test based on normal Chi-square test and the second one relates to the Goodness-of-fit test based on Chi-square test incorporating correction on the basis of n.
As both P-values are less than 0.05, then the test is significant and therefore, the null hypothesis is rejected. It means that the disagreement of respondents about the condition of MIS and MP, in accordance to being strong, average and weak, is not caused by the sampling errors and the distribution of gathered data is not uniform. In other words, it can be counted on the respondents' opinions and the condition of each variable specified based on them. Now that these subject matters have been addressed, the research hypothesis is the next to be tested. After using the data in the Chi-square test, the contingency tables of interrelated variables are shown in Table 3 . The outline of all these relationships is depicted in Figure 1 as well. As can be seen, although the variables of each group for each factor are related to some of the variables of the same group directly and/or indirectly, they are also related to some of the variables of the other groups directly and/or indirectly and thus, the research hypothesis is tested and accepted.
Figure 1
Relation of MIS and MP
The analyses generated statistics that infer the hypothesised relationship is supported by the data. The χ 2 values are all significant for these variables, thus, supporting predictive validity. A minimalist interpretation is that statistical conclusion validity is in favour of the research proposition and that the data does not disconfirm the theory. Eventually, for describing the overall condition of MIS and MP, the condition of each variable is studied. The result is shown in Table 1 describing the current condition of variables in the research environment. It is obvious that the inefficiency and/or ineffectiveness of MIS are related to the components of both primary and secondary factors.
Discussion
After carefully studying and evaluating the research findings, it can be concluded that the overall condition of MIS and MP of the company is at an average level. Furthermore, the condition of factors is each evaluated as being average and relatively average respectively.
In general, the condition of Communication Mechanism of MIS is evaluated as being average. In this connection, the condition of Information Transmission is evaluated as being relatively average. The condition of Message Sending and Message Receiving, despite existence of sufficient communication devices such as telephone, courier and loudspeakers, are evaluated as being average and this issue is connected to the organisation management. The condition of Comprehensiveness of Report in the units is evaluated as being relatively average. Either the lack of design of appropriate MIS or it being time-consuming and cost-intensive to generate different reports has made the reports less comprehensive. This problem will be solved to a large extent by designing and computerising the report generation. The condition of Form as Instrument is also evaluated as being average while the existing administrative forms transfer most of the required information with exception to some cases. The condition of Timely Awareness of Change is also at an average level and it has caused the decision-makers not to be informed of the changes in the company in a timely manner. Finally, the Archive System of MIS is evaluated as being average as well.
The evaluation of condition of existing Organisation and Methods of MP has an average result. In other words, since the job classification plan has not yet been developed in the company, the employees' job descriptions have been developed based almost on personal preference over time. Therefore, several problems related to the organisation and methods as well as employee performance evaluation affairs have been naturally created that will be decreased by implementing a job classification plan. The condition of Form Designing is evaluated as being average and the study shows that all the forms have been designed by the units based on their requirements so that each form has a different format. Its condition can be improved by reviewing and redesigning all the forms based on some standard by a special department. The condition of Policies for Manager Awareness and Coordination of Units are at a relatively average level because the company had not had an appropriate organisational chart in the past, but it has been improved to a large extent by the effort of its management. Therefore, through it, they will be more developed in the future. The Supervision of Interrelated Activities and limits of supervisors' tasks have also the average condition caused by the lack of job classification. In general, the condition of establishment and clarity of Communication Channel between subordinate and superior for reporting the performance, obtaining the instruction and authorising to lessen the information load is at an average level. It is possible that during the absence of the incumbent of a position, the remedies for maintaining the stream of communication have not been prearranged. The problem can be solved by arranging the required remedies for communication.
The condition of Performance Evaluation is also at a relatively average level. With the exception of some criteria for production's productivity rewards as well as occasional rewards and encouragements to the employees, there is no criterion for reviewing and evaluating the employee activity results to determine how to compensate and appreciate the results of employee's sincere works and services. Therefore, the employees may be unmotivated and create several problems in achieving efficient and effective MIS. Furthermore, the activity reports are in some way altered to please senior managers and higher authorities. If a proper evaluation system is developed in the organisation, in addition to increasing the employees' productivity, the activity reports will be more likely to reflect accurate facts and figures, will be less manipulated and will be controlled for false reports.
The condition of Records Management is at an average level. For this reason, it is recommended that an integrated and coordinated system be developed for archiving documents and records.
The condition of Human Relations is evaluated as being relatively average. Firstly, the distribution of some information is prevented for personal reasons so that, at times, an appropriate decision could not be made. Secondly, the level of Putting Employee Suggestions into Effect by managers is relatively low. The stress on reciprocal or bilateral communications and the endowment of opportunity for employees to state their opinions about different affairs are among the factors that can help create a good, understanding atmosphere. The condition of Rumours and Rumouring is at a relatively average level as well. Since the rumours are mostly incorrect and some can damage the organisation and employee morale, it is best to study the reasons behind the rumouring and thereby prevent its growth and evasion by presenting logical reasoning and facts.
As can be seen, the relation that the MP has to the MIS of the company is apparently significant. On the other hand, the MIS also cause the creation of numerous problems for the managers by way of inefficiency in providing the required information for decision-making, planning and control in a timely manner. Moreover, the cost of ineffectual IS performance is significant, not only in economic terms, but also in terms of job performance and satisfaction (Wilkin, 2007) . It is noteworthy that for correcting and improving the condition of MIS, the correction and improvement of condition of variables related to both primary and secondary factors should be considered.
Conclusions and future research
Pharmaceutical firms in Iran are now facing delays in meeting their commitments of production and supply of drugs to society. Lack of timely access, of the management in these firms, to necessary and sufficient information for performing the assigned duties because of the inefficiency and/or ineffectiveness of their MIS is the problem addressed in this study. The present research is conducted within the limits of the internal environment of a production firm in this industry. The purpose of this research is to examine the relationship between MIS and MP and thereafter to offer suggestions related to the improvement of MIS through improvement of MP in the aforementioned company.
The results indicate the efficiency and/or effectiveness of MIS are the outcome of the internal components such as the Communication Mechanism and Archive System of MIS as well as the external components such as the Organisation and Methods, Performance Evaluation, Records Management and Human Relations of MP of the organisation. This research provides managers of pharmaceuticals with the implication that it must be focused not only on the MIS quality aspect, but also on the social interaction and organisational support aspects.
The research limitations are mainly related to the broadness of research topic, generalisability issues, lack of homogeneous organisational experiences, time constraints and limited access to information. The scope of study is also limited as it has not examined all the aspects of MIS and MP. The study is cross-sectional, i.e., a snapshot of the status of MIS and MP. Because there is a time lag between MP improvement and the time when MIS is improved, this study lacks the predictive power to determine the longterm effects of such improvements. Additionally, the causal relationship between two subjects has not been fully developed. The sample is somewhat low in number, although it consists of all decision-makers in the company. The results from a larger and heterogeneous sample might provide a better basis to completely revise the theoretical proposition.
Although the research findings can be utilised in the areas of MIS design, development and training, the study covers a broad area of research and identifies some future research areas related to MIS and MP. First, future study needs to examine the research constructs across multiple organisations in the pharmaceutical industry and include a larger sample size to increase the external validity and generalisability of findings. Second, like all cross-sectional tests, it is impossible to control for all potential confounding factors. Future study can employ different research methods to systematically investigate the theoretical causal relationships and explore the moderators' effects. Lastly, the other fruitful avenue is to conduct a longitudinal study of the use and performance consequences of MIS in organisations that have incorporated ISM into their MP.
